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,k ABSTRACT

R R During the fall of 1982 The University of South Dakota
. Archaeology Laboratory entered into contractural agreement
B with the St. Paul District Corps of Engineers to conduct a
cultural resources survey of all lands held in fee title at
the Lake Traverse — Bois de Sioux project, Roberts County,
South Dakota and Traverse County, Minnesota. The cultural
resource investigations consisted of a Fhase II, 100 percent
pedestrian reconnaissance of all surveyable fee title lands
(i.e., project lands which were not underwater) which
permitted examination of the ground surface, minimum site
testing, and literature and records searches.
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Field reconnaissance resulted in recording three new
sites. The sites contain two prehistoric components and one
historic component. The prehistoric components are attributed
to late prehistoric occupation of the area. The historic
component 1is an early 20th century Euro—-American farmstead.
It is recommended that two of these sites are potentially
significant. The two sites are a large, prehistoric village
(39R0O45/21TR35) and a historic farmstead (39R044). A search
of the South Dakota and Minnesota site files for Roberts and
Traverse counties, respectively, yvielded information
that allowed inferences to be made concerning prehistoric and
historic settlement patterns. A proposal for Phase 1II preser-—

. vation and mitigation <for the known cultural resources is
64 developed.

[ o S st B ;. SO A . o .




R T T T T ey W w Ty

MANAGEMENT SUMMARY

During the fall of 1982 The University of South Dakota o

Archaeology Laboratory entered into contractual agreement
with the St. Paul District Corps of Engineers to conduct a
Fhase Il cultural resources investigation of fee title lands
of the Lake Traverse ~ Bois de Sioux project. Field work was
initiated in October 1982 and was completed in November 1982.
The project entailed a 100 percent pedestrian reconnaissance
of approximately 450 acres (of a total of 1,521.9 acres) held
in fee title by the U.S. Army Corps of Engineers.

The literature and records searches were intensive, as

was the pedestrian reconnaissance. Records were examined at
the Minnesota and South Dakota Historic Preservation offices,
and the South Dakota State site files at the University of
Soutt: Dakota. Land ownership records were examined at the
Roberts and Traverse County courthouses. Libraries used
include the South Dakota Historical Society (Pierre), the
Minnesota Historical Society (St. Paul), the Minnesota
Historical Society Research Center (S5t. Paul), the Minnesota
Historical Society (Ft. Snelling), and the I.D. Weeks Library
on the campus of the University of South Dakota,
(Vermillion). Other sources used include the local newspapers
(Sisseton Courier, Valley News), and the U.S. Ger--al Land
Office survey maps and records which were available at the
Office of School and Public Lands in Pierre, South Dakota and
at the Secretary of GState’'s Office in St. Paul, Minnesota. 'Cj
Six 1local informants were interviewed because of their
knowledge of the prehistory and history of the project area.
Those interviewed include Marie and 0°'Donald Simonson, Henry
Alsaker, and Fred Trende of Rosholt, South Dakota; Mrs.
Harold Gibson of Beardsley, Minnesota and Virginia Bigelow of
Browns Valley, Minnesota.

Field work, consisting of intensive pedestrian
recannaissance with shovel testing and excavation of 1 x 1
meter test pits, resulted in recording three new sites. The
three sites contain two late prehistoric components and one
historic, early 20th century component. The two prehistoric
sites (39RO45/21TR35, 21TR34) are not in immediate danger of
adverse impacts from operation of the Lake Traverse - Bois de
Sioux project. Portions of the historic site (39R044) are per-—
iodically inundated by impounded waters in Mud Lake. The test
excavations indicate subsurface cultural remains are present
at the large prehistoric site (39RO45/21TR3S) and the
historic site (39R044). Site 21TR36 has been subjected to
eragsion. No subsurface cultural remains were discerned.

The large prehistoric site (39RD45/21TR33) and historic
site (39R044) may be potentially significant. The prehistoric
site potentially contains significant scientific information
which may help elucidate the prehistory of the region. S
Portions of the site may also be associated with Standing -
Buffalo's Village (ca. early 1800°'s to 1860°'s). The historic
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site potentially contains significant information concerning
the early Euro-American settlement of the Sisseton-Wahpeton
Reservation after it was opened to settlement.

A search of the Minnesota site files indicates almost
all sites recorded in Traverse County are mounds. The mound
sites are lacated upon prominent ridge tops overlooking Lake
Traverse and/or river valleys. Few village sites have been
investigated. The Browns Valley Man site (21TRS) has been
ncminated to the National Register, but because the site has
been destroyed by gravel quarrying activities, it is not on
the National Register.

A search of the South Dakota site +files indicates a
correlation exists between soil types defined by the Sail
Conservation Service and recorded sites. Mound sites are
located on prominent ridge tops that have Heimdal-Svea and
Peever soil complexes. Prehistoric habitation sites are found
on the uplands with the Heimdal-Svea so0il complex and on low
bottom 1lands with the LaDelle soil omplex. The wupland
habitation sites may represent summer and fall occupations
while the bottom land sites wmay represent winter and spring
occupations. Stone alignments occur most <frequently on
rolling uplands with the Renshaw-Sioux soil complex. Historic
sites are associated with all topographic situations and a
variety of soil complexes.

A proposal for Phase III preservation and mitigation for
known cultural resources within the Lake Traverse-Bois de
Sioux project includes two different plans: (1) system—-atic
excavation of 1 x 1 meter test pits and (2) the preservation
of cultural resources by avoiding future adverse impacts or,
if avoidance 1s not possible, systematic excavation of
contigquous 1 x 1 meter excavation units. Test excavations are
recommended for both potentially significant sites, 3I9R044
and 39R045/21TR35. Preservation/contiguous excavations are
also recommended for both sites if test excavations determine
they are significant.

The literature and records searches, 1in conjuction with
the cultural resource investigations, indicate the Lake
Traverse area has been used extensively by prehistoric and
historic peoples. These resources may potentially vyield
significant information which may help elucidate the culture
history of the region. A greater number of cultural resources
were not found on lands held in fee title by the Corps of
Engineers because of the geologic situation of these lands
and the geomorphic processes that led to their formation.
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CHAPTER 1
Froject Background

Introduction

This report presents the findings of archaeological and
historical investigations within lands held in fee title by
the U.S. Army Corps of Engineers at the Lake Traverse-Bois de
Sioux project, Roberts County, South Dakota and Traverse
County, Minnesota (Fig. 1). The investigations were funded by
the St. Paul District of the U.S. Army Corps of Engineers.
During the fall of 1982 The University of South Dakota
Archaeology Laboratory entered into contractual agreement,
Number DACW3I7-82-M-2193, 1in assessing the frequency and
significance of archaeological, historical and architectural
resources within the project area. The sites recorded on fee
title lands of the U.S. Army Corps of Engineers are shown on
a series of topographic maps. The index map (Fig. 2) shows
the positions of each of the individual topographic maps
for the project area (Figs. 3-8).

The work defined herein is called for in the National
Historic Preservation Act of 1966 (F.L. 89-6635), as amended;
the National Environmental Policy Act of 1969 (P.L. 91-190);
Executive Order 11593 for the “Protection and Enhancement of
the Cultural Environment"; the Arctiaeological and Historical
Preservation Act of 1974 (FP.L. 93-291); the Advisory Council
on Historic Preservation "Requlations for the Protection of
Historic and Cultural Properties" (36 CFR Part 800); the
Department of the Interior gquidelines concerning cultural
resources (36 CFR Part 60); and the Corps of Engineers
regulations (ER 1105-2-50).

The investigations undertaken herein will serve several
functions: (1) the report will be a planning tool to aid the
U.S. Army Corps of Engineers in meeting its obligations to
preserve and protect our cultural heritage; (2) the report is
a comprehensive, scholarly document that fulfills federally
mandated legal requirements and serves as a reference for
future professional research; and (3) the report identifies
sites which require additional investigations.

The Lake Traverse—-Bois de Sioux Project

The Lake Traverse-Bois de Sioux flood control project
was approved on June 28, 1938, under authorization of the
Flood Control Act of 1936. Construction of dams was begun in
1939 and completed in 1941. The project facilities began
operating on December 1, 1941. Construction included the
building of the White Rock and Reservation dams (Figs. 3-7).
Roth dams are of rolled earth—-fill construction as is the
Browns Valley Dike (Fig. 8). Concrete and metal structures
with spillways control water flow from Lake Traverse and Mud
Lake to the Bois de Sioux River, the primary tributary of the
Red River of the North.
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The water level in Lake Traverse is controlled by the
Reservation Dam and Browns Valley Dike. The lake stretches
approximately 25 kilometers (16.5 miles) from the Reservation
Dam to the dike at Browns Valley. The lake averages about two
kilometers (1.25 miles) wide. The conservation pool elevation
is 297 meters (976 feet) above mean sea level (msl) and
encompasses 442 hectares (10,925 acres). Full pool elevation
is 299 meters (981 feet) msl.

The water level in Mud Lake is controlled by White Rock
Dam. The lake extends about 12 kilometers (7.5 miles) between
White Rock and Reservation dams. The conservation pool level
is 296 meters (972 feet) msl encompassing 1559 hectares
(3,850 acres). Full pool elevation 1is 299 meters (981 feet)
msl with a capacity of 835,500 acre-feet. The total storage
capacity for both lakes at 299 meters (981 feet) msl is
137,000 acre—-feet.

Lands held in fee title by the U.S. Army Corps of
Engineers in the Lake Traverse—-Baois de Sioux project total
416 hectares (1,521.9 acres). The fee title 1lands have six
broad types of vegetation: (1) 18 hectares (42 acres, 3
percent) are in agriculture; (2) 180 hectares (443 acres, 29
percent) are 1in grassland; (3) 173 hectares (425 acres, 28
percent) are in wetlands; (4) 40 hectares (98 acres, 6.5
percent) are in forest; (35) 201 hectares (4946.4 acres, 33
percent) are under water; and (4) 4 hectares (7.4 acres, 0.5
percent) are in recreation and residential use (Scope of
Work) .

Contract Specification

The goal of this contract is to conduct a literature and
records search and a Phase Il intensive study of 616 hectares
(1,521.9 acres) of land held in fee title by the U.S5. Army
Corps of Engineers at the Lake Traverse-Bois de Sioux
project. A 100 percent pedestrian reconnaissance survey of
all Corps lands that were not inundated, wetlands or used for
recreational purpaoses was conducted. Al1l discernible
archaeological, historical and architectural sites were
examined. Each site was minimally tested to determine its
potential or probable scientific importance. A detailed Phase
II1 testing and preservation program is developed for the
cultural resources that warrant further investigation.

Previous Research

Several archaeological studies have been conducted with-
in Roberts County, South Dakota and Traverse County, Minneso-
ta. The following is a brief summary of those studies for
which data are available.

Raoberts County

The earliest excavations recorded for Roberts County are
of the Dougherty Mounds (39R01) (Fig. 9) in 1922 and 1923 by
W. H. Over. The site consists of eight mounds, of which five
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were partially excavated. Primary and secondary burials were
recovered. One mound vyielded extended i1nhumations with
histaoric artifacts associated with the bodies. Exavations
were conducted at the Griner Mounds (39R02) (Fig. 9) by W. H.
Over 1n the 1920's. Two burials were recovered. One of the
burials was a cremation. Excavations were conducted at the
EBuchannan Mound Group (39R0O3) (Fig. 9) by W. H. Over in 1923,
The site consists of five mounds. Over partially excavated
one mound, which vyielded nine bundle  burials. Over also
conducted excavations at one of the Hartford Beach Mounds
{Z9R0O4) (Fig. 9) and at the Hartford Beach Village site
(39R0OS) (Fig. 9). Excavations at the mounds recovered 14
bundle burials along with a horse skeleton. Some grave goods
were associated with the burials (Sigstad and Sigstad
1973a:210-229, 1973b:24-27).

W. H. Over also conducted partial excavations at the
Hiawatha Beach Mound (39k06) (Fig. ?). Several recent casket
buri1als (Dakota?) were found with one flexed primary burial.
Excavations at the Hunter 's Mound (39R07) (Fig. ?) recovered
three bundle burials. Excavations were conducted at the
Medberry Mound Group (39R011) (Fig. 9) in 1923 by GGeorge
Schottler (Sigstad and Sigstad 1973a:229-231, 234, 1973b:27).
Excavations were conducted at the Kallstrom Mound
(39R0O301) (Fig. 9) 1in 1935 by Jenks and Wilford of the
University of Minnesota. Eight primary and secondary burials
were recovered. The bodies were partly or fully flexed. Few
or no cultural objects were associated with the burials
(Wilford 1970:22-24).

The Sissetaon Mound (39R026) (Fig. 9) was excavated in
1972 under the supervision of the South Dakota State
Archaeologist. A charcoal sample yielded a radiocarbon date
of 830x85 B.P. or A.D. 1120#85 (I-7186). Cordmarked pottery
from the mound, in addition to the radiocarbon date, indicate
a late Woodland construction and use of the mound (Sigstad
and Sigstad 1973b).

More recent 1investigations 1in Roberts County include
surveys of petroglyphs and rock art (Nelson 1973) and a pro-
posed housing site that resulted in locating a fortified
village (39R042) (Fig. 9) on the eastern edge of the Coteau
des Prairies (Ruple, personal communication). No excavations
were canducted at the site. However, some pottery recovered
from the surface indicates a Great 0Oasis occupation.
Additional cultural resource surveys in Roberts County
include a survey of proposed housing sites (Boen and Buechler
1977) and a survey of a proposed water treatment plant for
the City of Sisseton (Hanenberger 1977). No archaeological or
historical sites were found while conducting these small
surveys.

Test excavations were conducted at the Hartford Beach
Village site (39R0OS) (Fig. 9) in 1981. The Hartford HBeach
Village is unique because it 15 one of only two fortified
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village sites known 1in the area. It possesses a distinct
semicircular fortification ditch that encompasses about 0.4
hectares (1 acre). The ditch is six to eight meters wide and
60 to 80 cm deep. A large bastion 1is located about hal fway
along 1its circumference. Excavations revealed subsurface
hearths and post stains. The site vielded ceramics
that indicate affiliation with the Initial Middle Missouri
variant of the Middle Missouri Tradition. The site is farther
northeast than the main concentration of Initial Middle
Missouri village sites. Also, it 1is located adjacent to a
large lake (Big Stone Lake) rather than a major tributary as
are the other Initial Middle Missouri village sites. There
are similarities also to Great 0Oasis. The Hartford Beach
Village is definitely a unique and significant archaeological
site (Haug 1981, 1982:24-51).

Traverse County

One of the earliest excavations in Traverse County was
conducted in 1933 by Jensen at the site of Browns Valley Man
(21TRS) (Fig. 9) (Jenks 1934, 1935, 1937). Browns Valley Man
has been dated to approximately 6,000 B.C. The site, located
in a gravel quarry, was subsequently destroyed. Excavations
were conducted in 1934 at the Round Mound (21TR1), Wilson
Mound Group (21TR2), K-Mound Group (21TR3), and Fire Mound
(21TR4) (Fig. 9} by personnel from the University of
Minnesota. Excavations at Fire Mound (21TR4) recovered three
badly deteriorated bundle burials. A few artifacts were
associated with the burials (Memo on Traverse County:
Wilford, Johnson and Vicinus 1969:45-46; Wilfaord 1970).

More recent investigations in Traverse County include
the excavation of a trench across a ditch at the Shady Dell
site (21TR6) (Fig. 9) in 1932. In 1953, test excavations were
conducted at three sites on Jdensen’'s Island and at a site on
the Zacharias farm (Memo on Traverse County). The most recent
archaeological investigation in Traverse County was a survey
of the Dome Pipeline Corporation’'s proposed pipeline right-of-
way. Six sites were located along the right-of-way 1in
Traverse County. One site consists of a circular depression
with associated lithics and five sites are 1lithic scatters
(Lane 1974:18-23).

In summary, most of the archaeological investigations,
that have been conducted in Raberts County, South Dakota and
Traverse County, Minnesota, have been associated with burial
mounds. This has provided a very biased view of the potential
archaeoclogical resources that occur 1in the region. Future
investigations need to focus upon sites such as the Hartford
BReach Village (39R0OS) which will provide invaluable
information for developing a better understanding of the
region’'s prehistory.

Level of Effort
Investigations during the project were conducted over a
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j: period of six months. Field work was conducted in October and

:ﬁ, November, 1982, by a team of two archaeologists, Kenneth L. )
A Brown and Marie E. HBrown. Dennis Beissel, a geomorphologist, ”1
o conducted field inspections during the first week of

November, 1982. The historian, Barbara Biggs, conducted
e records and literature searches during March and April, 1983.
L A draft of the report of findings was submitted to the Corps

ey of Engineers the second week of May, 1983.

;:§ The amount of human effort directed toward the
e completion of this project amounts to greater than 116 person-
}{5 days (928 person-hours). This level of effort can be divided
- into the field work, laboratory analysis, and report writing.
[~ The figures in Table 1 show the person—-days devoted toward
- each phase of the project.
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> Table 1

Level of Effort

Field Work Person—-days
Archaeologists 10
Geomorphologist 3
Historian 14
Sub-Total 27

Laboratory Work

Archaeologists 15
Historian 20
Sub-Total 35

Report Preparation

6? Archaeologists 20
4 Geomorphologist 2
Historian 17

Revisiaons to draft report 15

Sub~-Total 54

GRAND TOTAL 116
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CHAPTER 2
Environmental Background

Introduction

The project area is located within the Minnesota River-—
Red River 1lowland and includes portions of land around Lake
Traverse and Mud Lake, within the Bois de Sioux and Red River
of the North drainages, in two counties, Traverse County in
southwestern Minnesota and Roberts County in northeastern
South Dakota. All surveyed property 1is within the former
channel of Glacial River Warren which served as the southern
outlet for Lake Agassiz during the waning stages of Late
Wisconsinan glaciation. Lake Traverse and Mud Lake extend
north through the Big Stone Moraine to the Lake Agassiz
lowland (Wright 1972),

The sides of the former outlet consist of narrow
terraces left from former stages of Lake Agassiz. The
terraces abut the valley walls which are cut through moraine
topography. The morainic uplands are composed primarily of
glacial ¢till with outwash deposits of sand and gravel
interspersed throughout the length of the study area.
Weathering erosion has smoothed valley side slaopes as has
accumulation of colluvial deposits on terraces. Erosion has
intensified due to cultural activity in the last 100 years.

Minnesota River—Red River Lowland

The Minnesota River-Red River 1lowland is a "broad
depression drained southeastward by the Minnesota River and
northward by the Red River" (Flint 1955:53). It is at least 80
kilometers (S50 miles) wide. Although most of it is situated
in Minnesota and North Dakota, it does include extreme
northeastern South Dakota. "It is believed to have been
excavated by a large northward-flowing stream and
subsequently enlarged by glacial erosion” (Flint 1955:5).
This area was formerly covered by the socuthern portion of
6lacial Lake Agassiz. Near the point where South Dakota,
North Dakota and Minnesota meet, the southern portion aof the
lake floor narrows into a steep-sided, 30 meter (100 feet)
deep trench ranging from less than one kilometer (0.4 miles)
to more than 3.2 kilometers (2 miles) wide. This trench is
the spillway channel carved by Glacial River Warren which
carried overflow from Lake Agassiz southeastward. The
northern part of this trench, midway between Big Stone Lake
and take Traverse, is the divide between drainage to the Gulf
of Mexico and drainage to the Arctic Ocean (Flint 1955:5-6).

The lowland is thoroughly covered with glacial drift.
Bedrock is infrequently exposed in the sides of steep-walled
valleys. The toiography varies from nearly flat to undulating
or slightly rolling. The average local relief is less than
six meters (19 feet). The surface consists of ground moraine
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Glacial Lake Agassiz and Glacial History

Nearly all of Traverse County and the northeast corner
of Roberts County 1is situated on the bed of Glacial Lake
Agassiz which was the most extensive of the glacial Great
Lakes. It was larger, when at its maximum extent, than the
present Great Lakes combined (Fig. 10). Lake Agassiz occupied
the basin of the Red River of the North and a wide region to
the north. All surveyed project areas are within the former
channel of Glacial River Warren which served as the southern
outlet for Lake Agassiz during the waning stages of Late
Wisconsinan glaciation.

Lake Traverse (and Mud Lake) extends north through the
Big Stone Moraine to the Lake Agassiz lowland (Wright 1972).
Late Wisconsinan age Des Moines lobe ice retreated northward
from the Big Stone Moraine at about 10,000 B.C. Meltwater
was ponded between the ice front and the moraine forming
Glacial Lake Agassiz which eventually covered approximately
518,000 square kilometers (200,000 square miles) (Matsch,
Rutford, Tipton 1972). The outlet for Lake Agassiz became
established at Browns Valley. Boulders derived from the
dissected Big Stone Moraine paved the outlet channel and
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i' temporarily halted downcutting. Stabilization of the lake at
) this level resulted in the formation of Herman Beach
(;‘ (elevation 323 meters, or 1060 feet msl in the outlet area).

Drainage during the Herman stage was through Cottonwood
Slough and Lake Traverse (Wright 1972). Withdrawal of Lake
Agassiz from the Herman Beach level occurred at
approximately 9,700 B.C. (Wright 1972).

o

When the Herman stage boulder pavement was breached 1in
the outlet channel, downcutting occurred until another
pavement was formed at the Norcross level (317 meters, or
1040 feet msl in the outlet area). The process was repeated
through the Tintah (311 meters, or 1020 feet msl) and
Campbell (299 meters, or 980 feet msl) stages until
abandonment of the southern outlet (River Warren) at about
7,200 B.C. (Wright 1972).

- pm»

" y After termination of River Warren, its successor, the
o Minnesota River did not have the discharge necessary to
transpaort the sediment 1load produced by tributary streams.
The tributaries then formed alluvial +fans near their
confluence with the Minnesota River. The alluvial fans dammed
the river which was segmented into several narrow lakes
(Wright 1972). The alluvial fan of the Little Minnesota River
formed Lake Traverse and is now the continental divide.
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The glacial and related landforms have been little alter-
T ed since 7,000 B.C. although many kettle holes and sloughs
have been filled in. The thickness of post-glacial sediment
in Lake Traverse has not been determined.
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Figure 10. Map showing the maximum extent of Glacial
Lake Agassiz.
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Lake Traverse

Lake Traverse, forming a portion of the boundary between
South Dakota and Minnesota, is situated in the former valley
of Glacial River Warren. It was formed by the alluvial fan of
the Little Minnesota River (Bray 1977:63). This fan is now
the continental divide between the Hudson Bay and Mississippi
watersheds. Lake Traverse 1is the headwaters (primarily) of
the Bois de Sioux River, a major source of the Red River of
the North and is used for flood control and water conser-—
vation. Prior to the completion of the Lake Traverse-Bois de
Sioux flood control project in 1941, the lake consisted of
two basins totalling approximately 40 kilometers (25 miles)
long and averaging about 2.4 kilometers (1.5 miles) wide. The
upper basin was 30 kilometers (19 miles) 1long and the lower
basin was 9.6 kilometers (6 miles) 1long (Shunk 1909). Upon
the completion of the flood control project, the lower basin
became part of Mud Lake formed by the impounding of water
between White Rock and Reservation Highway dams, both of
rolled earth—fill construction. Mud Lake is about 12 kilo-
meters (7.5 miles) 1long. It has a conservation pool level of
296 meters (972.0 feet) msl and a full pool elevation of 299
meters (981.0 feet) msl. The former upper basin is contained
within the present Lake Traverse, formed by the impounding of
water between the dike at Browns Valley and Reservation High-
way Dam. The lake is about 27 kilometers (16.5 miles) long
and averages about two kilometers (1.25 miles) wide. It has a
conservation pool elevation of 297 meters (976.0 feet) msl
and a full pool elevation of 299 meters (981.0 feet) msl
(Scope of Work:2).

Prior to construction of the dike and dams, Lake
Traverse was subject to great fluctuations in its depth at
times being high enough to allow passage of canoes from Big
Stone Lake to Lake Traverse (e.g., Bray and Bray 19764; Kane
et al. 1978:307; Shuman 1936). During early September, 1934,
the lake contained about 0.3 meter (1 foot) of water. By
early November, 1934, it was completely dry. It had begun to
refill by December, 1935 (Shuman 1936:302-303). The
fluctuating lake levels were the result of rainfall and
evaporation. "Evaporation is dependent upon temperature, wind
velocity, humidity, and other factors. When rainfall
gradually decreases at the same time that temperature is
increasing, the result is the lowering of a lake’'s level,
eee” (Shuman 1936:307). Construction of the dike and dams has
helped to stabilize the levels of Lake Traverse and Mud Lake.

Soils

The soils 1in Roberts County, South Dakota have been
classified and mapped (Miller, Koopman, and Glover 1977). The
soils of Traverse County, Minnesota, have not yet been
mapped. Two sites 1located during this project have been
determined to occur on three soil types in Roberts County.
One site, 21TR36, located in Traverse County, Minnesota, has
not been determined as to its soil association. The three
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soil types on which sites within the project area occur are
Glyndon silt clay 1loam with O to 3 percent slopes (GyA),
LaDelle silt loam with 0 to 2 percent slopes (La), and
Playmoor silty clay loam with O to 2 percent slopes (Fm).

The Glyndon soil series is characterized by a high
content of lime that causes this soil to blow easily. It has
moderate permeability associated with a high water table. The
Flaymoor sail series consists of deep, poorly drained, nearly
level, silty soils that formed in alluvium and are on
bottoml ands. They have moderately slow permeability
associated with a seasonal high water table. The LaDelle soil
series consists of deep, nearly level, moderately well
drained, silty soils on bottom lands and low terraces. The
soils formed in alluvium. The native vegetation for the three
soil types is mostly tall prairie grasses (Miller, Koopman,
and Glover 1977).

Climate

The climate of the project area is classified as a sub-
humid continental climate characterized by long, cold winters
and hot summers. Bodies of water and topography have some
effect on the climate of Roberts and Traverse counties. Lake
Traverse and Big Stone Lake extend along the eastern boundary
of Roberts County, South Dakota and the western boundary of
Traverse and Big Stone counties, Minnesota. In places the
lakes have a moderating effect on the temperature.

The <climatic data for Roberts County is based on 37
years of weather records taken at or near Sisseton, South
Dakota, at an elevation of 366 meters (1,200 feet) msl
(Miller, Koopman, and Glover 1977). Temperatures have a large
variation annually. Summer temperatures generally rise to 38
degrees Celsius (100 degrees Fahrenheit) or more and drop to -
30 degrees Celsius (-20 degrees Fahrenheit) or colder during
the winter. A temperature of —-18 degrees Celsius (0 degrees
Fahrenheit) can be expected to occur on the average of about
40 days per year. The average frost-free days extend from May
11 to September 28, or about 140 days.

The average annual precipitation at Sisseton is 55 cm
(21.8 1inches) with 43 cm (17 inches), or about 78 percent
falling during the growing season. Thunderstorms are the main
source of precipitation during the growing season. Hail
sometimes accompanies the thunderstorms. The seasonal
snowfall in Sisseton averages B84 cm (33 inches), but has
varied from 25 cm to 180 cm (10 inches to 71 inches). Strong
winds accompanying the snowfall cause large drifts.

Wind speed averages 17.6 kilometers (11 miles) per hour
and the prevailing direction is from the south during the
summer and from the northwest during the winter. Relative
humidity averages 85 percent in early morning to SO percent
in the afternoon during the summer and from about 80 percent
in the early morning to 65 percent in the afternoon during
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the winter. Average annual lake evaporation is about 81 cm
(32 inches). The National Weather Service class A pan
evaporation is about 112 cm (44 inches), with about 102 cm
(40 inches), or B84 percent evaporating from May through
October (Miller, kKoopman, and Glover 1977).

FPast Climates

The reconstruction of past environments in a region is
complex. One source used by archaeologists is the paleoen-
vironmental record preserved at sites. This is a reliable
method since floral and faunal remains are usually directly
related to the prehistoric environment. However, this method
is dependent upon the recovery of sensitive environmental in-
dicators, such as pollen or gastropods. Fortunately, an en-
vironmental reconstruction based on an analysis of pollen,
seeds and mollusks recovered from a sediment core is
available for Pickerel Lake, Day County, South Dakota (Watts
and Bright 1968). Although Pickerel Lake is located southwest
of the present study area, the environmental sequence
obtained for the lake area may have some applicability to the
present study area due to the close proximity of the areas.
Also, several pollen cores and macrofossils have been
recovered from other sites within the Glacial Lake Agassiz
region that provide a data base for a detailed reconstruction
of past floristic changes in the project region (Shay 1967).

Pickerel Lake formed on the Coteau des Prairies prior to
8720*140 B.C. Fossil pollen, spores, seeds and mollusks
recovered from a core from the lake were used to reconstruct
the vegetational history of the nearby upland and the limno-
logical history of the lake (Watts and Bright 1968). The
following environmental sequence was obtained from the
analyses: (1) Prior to 8720 B.C., the climate was cool and
moist. A boreal forest existed around the 1lake and on the
nearby upland. A few marshes occurred around the lake margin.
(2) Between 8720 and about 4030 B.C., the climate was warmer.
A mixed deciduous forest occurred around the lake, in gullies
and on the upland, but the tree cover on the upland was less
dense and had numerous prairie-like openings. (3) Between
approximately 6050 and 2050 B.C., the climate was warm, with
recurring summer drought. The upland was dominated by blue-
stem prairie. The deciduous forest was nearly absent, except
for a few groves around the lake and/or in gullies. "Reed
marshes were common around the lake margin, and during low
water levels a rich herbaceous vegetation invaded the exposed
lake sediments” (Watts and Bright 1968:8%55). (4) Since
approximately 2050 B.C., the climate has been warm, but with
more summer precipitation than during the preceding period.
The upland and lake vegetation has been about the same as
now. Prairie dominates the upland and oak and ash deciduocus
forest 1is common around lakes and gullies. Reed marshes occur
around the lake margin (Watts and Bright 19648).

It has been postulated that major environmental events
occurred at approximately 7190 B.C., 6300 B.C., 4030 E.C.,
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2730 B.C., 940 B.C., A.D. 260, A.D. 1190, A.D. 1350, and A.D.
1850 (Bryson, Baerreis, and Wendland 1970:63). The dates of
significant environmental change were derived by analysis of
radiocarbon dates in ten volumes of Radiocarbon (19359-1948).

Selecting only those dates thought to be significant by
the person who wrote the sample description, and which also
indicated geclogic discontinuities, the number of radiocarbon
dates to be analyzed was reduced to 620. The frequency with
which the 620 radiocarbon dates fell within each two centur-
1es of the last 10,000 years was counted and subjected to a
least-square computer fit of the normal distribution to
actual radiocarbon dates. Results shaowed the radiocarbon
dates tended to cluster into the nine major times of
discontinuity listed above. These nine major times of discon-
tinuity represent an aobjective consensus of the times at
which major environmental changes aoccurred (Table 2) (Bryson,
Baerreis, and Wendland 1970:3533-54).

Analysis of the radiocarbon dates was used to construct
a postulated "step-like" succession of post-glacial climatic
episodes. This climatic model replaced the simpler model of
Ernst Antevs (1935) that postulated a gradual rise in post-
glacial temperatures followed by a gradual fall in tempera-
tures.

The climatic model is based partially upan the Blytt-
Sernander system widely used in Europe. Climatologists well
know that the earth’'s atmosphere acts as a unit, and a major
change in Europe cannot occur without a concurrent change in
North America. The results of the changes are usually
different. Analysis of radiocarbon dates and bog stratigraphy
from Europe correlates with climatic changes in North
America, even though the effects of the climatic changes were
different. It is assumed that the atmosphere operated in a
similar synchronous manner in the past (Bryson and Wendland
1967).

Before describing postulated climatic conditions for the
defined climatic episodes and their effect on the project
area’s floristic characteristics, a few terms and concepts
need to be explained. The current climate 1in the Plains is
determined by three major air masses: (1) the Maritime
Tropical which originates in the American tropics and the
Gulf of Mexico; (2) the Mild Pacific which originates in the
Pacific Ocean; and (3) the cold Arctic which originates at
the Arctic Circle. It 1is the interaction of these three air
masses that determines temperatures and precipitation of
regions within the Plains (Bryson and Wendland 1967:274).

The warm Maritime Tropical air carries with it a large
quantity of moisture. The cold Arctic air carries little
moisture, but when it comes inta contact with the warm,
moist, Tropical air, precipitation occurs at the juncture of
these two opposing air masses. The Mild Pacific air mass can
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